Increasing numbers of children are either overweight or obese, which has a significant negative impact on their current quality of life and their future health. The results of England's National Child Measurement Programme 2012-13 revealed that approximately one fifth of 4-to 5-yearolds and one third of children aged 10 to 11 years were overweight or obese. Emergency departments (EDs) see large numbers of children every year and therefore represent a potential opportunity to address the obesity issue.
Problem
Childhood obesity has been identified by the World Health Organization as one of the most important global health problems (1) . Obese children are more likely to become obese adults (2) , and have increased risk of cardiovascular disease, diabetes, and cancer (3) . In England, one third of 10-to 11-year-old children are overweight or obese, and the rate is significantly higher in certain parts of the country, including London (4). It was noted by emergency department (ED) staff working in a central London teaching hospital that a high proportion of children attending the department appeared overweight or obese. Identifying and managing these children has so far been left primarily to parents, school nurses, and general practitioners (GPs); there are no studies assessing the impact of identification and referral of overweight or obese children from the ED, despite the large numbers of children seen in this setting each year.
Background
Rates of overweight and obese children are assessed annually in the National Child Measurement Programme, which records the weight and height of all children in Reception and Year 6 in England and provides robust data on obesity trends. Although there were fewer overweight and obese 4-to 5-year-old children in 2012-13 than in 2006-7, the rate had increased in 10-to 11-year-olds; of these, 33.3% were overweight or obese (4). Despite the publication of policy documents such as "Healthy Lives, Healthy People; a Call to Action on Obesity in England" released in 2011 (5) , the "programme to tackle obesity has been largely piecemeal and disappointingly ineffective" according to a recent report by the Academy of Medical Royal Colleges (6) .
Notwithstanding the overall difficulty in addressing excess weight in children, certain interventions have shown to be effective in randomised controlled trials. One such programme, which is available in several boroughs in central London, is run by MEND (Mind, Exercise, Nutrition, Do it), a social enterprise providing community healthy living programmmes for adults and children.
Over 90% of children attending a programme show a reduction in their body mass index (BMI), with improvements in their cardiovascular fitness and self-esteem (7) . Referrals can be made online and are accepted from any source, which makes this an appealing prospect for ED referrals.
Several studies have shown that overweight or obese children and their parents are receptive to obesity guidance during an ED visit (8, 9) ; however, there appear to be no studies assessing direct interventions or referrals from the ED targeted at overweight children. Our aim was to identify whether the implementation of a referral pathway in the ED of a central London teaching hospital would improve identification and referral rates of obese and overweight children, and whether these children would subsequently engage with a community programme.
Baseline Measurement
National statistics on overweight and obese children are produced by NHS England. The results for our surrounding boroughs show that the percentage of overweight and obese children ranges from 23-44%, depending on the age and borough in question (4).
Children attending the ED can be expected at least to represent the local demographic; some studies, in fact, have suggested an Page 1 of 4 increased ED attendance rate associated with overweight or obesity in children (10) .
A 48 h case note review was undertaken with 147 consecutive ED attendance records being analysed before the implementation of the pathway. They were reviewed to assess whether any documentation of the child's weight status was made and whether any intervention was planned, such as referring to the health visitor or informing the GP that the child may be overweight or obese.
Additionally, the child's weight was plotted on an age and gender specific weight centile chart to identify those children whose weight was above the 98th and 99.6th centiles. This allowed a very crude estimation of obesity, given that height is not routinely recorded in our ED and therefore BMI could not be calculated.
Thirty-four children (23%) weighed more than the 98th centile for their age and gender, and of those 10 (7%) were above the 99.6th
centile. In none of the records was any comment made on the child's weight, nor any referral made to the GP or health visitor.
Design
Local GPs were contacted to establish which services were available in their areas for overweight and obese children, and what the referral process entailed. There were various services available in different clinical commissioning groups (CCGs) with no central referral system, which provided a significant barrier to referrals from the ED. After a review of the locally available services, the MEND programme was selected since it ran in the CCGs covering the majority of our catchment area, and the effectiveness of the programme was supported by randomised controlled trials (RCTs) .
Additionally, MEND had already established an online tool which made the referral process straightforward. Referral to MEND was mutually beneficial since its funding depended on filling its programmes; consequently MEND representatives were very supportive of the initiative.
A pathway was developed to help facilitate the referral of overweight or obese children between the ages of 2 and 15 years; the age restrictions reflected those imposed by MEND locally.
Children presenting to the ED who appeared overweight or obese would have their height measured, in addition to the routine measurement of weight, and their BMI calculated. If they were overweight or obese according to BMI centile charts, the issue of the child's weight would be addressed sensitively with both the child and caregiver, and permission sought for referral to MEND.
It was anticipated that not all staff would engage in the referral process freely, given that the provision of primary care in the ED is contentious. In addition, time constraints in a busy department would prohibit appropriate referrals if the treating doctor felt it would detract from the urgent care of other patients. Teaching sessions were designed to address these issues, and implementation was at the discretion of the treating doctor.
Strategy
After performing the case note review which identified an absence of documentation of children's weight status and no evidence of referral to GPs or health visitors, the pathway was implemented.
Teaching sessions were provided on obesity as a general health problem as well as the specifics of implementing the pathway.
Despite this, several doctors voiced concerns regarding the additional time this would take in a busy ED. Further time was spent with those individuals on a one-on-one basis to highlight the importance of the intervention to the individual child's health and to guide the clinician through the referral process. The aim was to reduce the time it would take for them to make future referrals and increase the likelihood of their engagement in the programme.
Three months after the pathway was implemented a further 48 h case note review was undertaken which revealed a disappointingly low documentation and referral rate. Of the 103 consecutive ED attendance records reviewed, only two children were identified in the notes as being overweight or obese. Both of these children were referred to MEND. This was only a small percentage of the 15 children presenting with weights above the 98th centile and significantly fewer than the 33 cases predicted using local demographics.
Owing to the rapid turnover of junior doctors in the children's ED, regular training needs to be established and any referral barriers addressed. Further attendance record reviews and referrer surveys should be performed to help improve the success of the pathway.
One strategy to increase referral rates would be to involve nursing staff in the referral process. Due to the time constraints at nursing triage, only the child's weight was measured routinely. If measurement of the child's height could be entered into the triage process, the BMI could form part of the triage assessment and appropriate referrals made to MEND directly from the nursing team.
This should increase referral rates and reduce the reliance on doctors for appropriate referrals.
Results
The referral rate of overweight and obese children was low; however, due to the large numbers of children seen in the ED and the high prevalence of obesity in the local population, there were still sufficient absolute numbers to ascertain the validity of the pathway. The first 25 patients referred during the 3 month period were followed up to assess MEND programme uptake rates. Of these, two had participated in a programme, six were on a waiting list, and four were referred on to services in their local area ( figure   1 ). This suggests an engagement rate of 48%, which clearly leaves scope for improvement.
By comparison, in one study only 61% of overweight or obese adults referred to community health living courses by their GP attended the programme (11), highlighting the difficulty in engaging patients across all age groups.
Despite a desire to achieve 100% uptake rates, a pragmatic approach would be to increase the rate of referral rather than attempt to address the underlying complex issues surrounding Page 2 of 4 programme uptake. Changing colleagues' behaviour may well be easier to achieve than changing that of patients or their caregivers. patients referred from the ED to the MEND programme."
Lessons and Limitations
While implementing the project we learnt that there is a high prevalence of obesity within our population, but that we are very poor at recognising and acting upon this. Even after a promising response to the teaching session the ED doctors still referred few children to MEND. It is very likely that this is due to time constraints within a busy department, which is not something we are able to amend. Concerns were also expressed by members of staff that childhood obesity is a public health problem, not something relevant to the ED. Unfortunately, this opinion may prevent the healthcare provider addressing the patient's biggest long term health issue, instead focusing on the often trivial reason for ED attendance.
We were surprised at the relatively low uptake of what is clearly a very effective service provided free to the child and their family. This is an area that is outside of our control, and further research will be needed to help improve the step from referral to actual enrolment in a programme.
Regular training will be needed at least every 6 months as we have a frequent turnover of ED doctors who need educating on the referral pathway. We would also benefit from timely feedback from MEND about our referral success rate in order to encourage further referrals to be made. Unfortunately, no further feedback on the referrals was available from MEND. To ensure this remains a sustainable intervention for future doctors to implement we will need to include information about MEND and the referral pathway in the ED doctor induction for our department.
Our results are limited by the fact that we only reviewed the notes over a 2-day period both before and after the intervention. This produced sample sizes of 147 patients before the intervention and 103 after, which may not be representative of the performance of the ED as a whole. Some doctors appeared to be more motivated to refer than others, therefore the sample period may have reflected the working practices of only a small number of doctors and not of the majority.
Similarly only the first 25 patients referred were followed-up. It would be preferable to continue to review this process to establish subsequent uptake rates, and identify components of the referral process that resulted in greater attendance on a programme.
The sustainability of the project will be determined in part by its own success. MEND is commissioned to provide services to the local population and needs to ensure all the places on their programmes are filled. More referrals means higher attendance rates which in turn increases the likelihood of MEND being recommissioned.
Conclusion
Childhood obesity is a growing problem both nationally and internationally. Current interventions are limited in their application and success, in part by the ever increasing obesogenic environment. Specific interventions are greatly needed and every opportunity to improve the health of the population should be fostered.
Our pathway was instituted with mixed success. Fewer than anticipated patients were referred to MEND, and of those who were referred just under half were engaged in a programme. Despite this, the potential benefits to individual children and the population as a whole should not be dismissed. Further work needs to be undertaken to increase referrals, as addressing childhood obesity by accessing existing local services from the ED remains a valuable endeavour.
